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(57) Abstract: A piezoelectric oscillator comprising a piezoelectric vibrator and an am- 
plifying circuit, wherein an instantaneous voltage supply means is provided for applying 
a specified-level, start prompting voltage to the piezoelectric vibrator a specified period 
of time after the application of a power supply voltage to thereby shorten a starting time 
required for the piezoelectric oscillator to move from a non-operating status to an oscil- 
lation operating status as well as cut off a start prompting voltage supply a specified time 
later, whereby delivering effects of improved phase noise characteristics and frequency 
stability characteristics. 
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i i t 

.a 

5 &maB 

^v>**«»fi#*'iH^Wfc»^**Tffi»»«j!7fl3*ia'3r-oSo 
t) > ti¥ 8-5 1 o i m&mizTrst &o &mi£<Dt><Dtfmm4k . 

15 ZtlT^Zo 

fi»<o^jftjs-riattiaT?**-o. ..." 

1 0 l©^-^fcgll 0 2 ft tf- U T g£i t fc tK 

20 .msa^ i o 3 <D^m^mmmz v cc ^ 5 atsaLfc 

^u^^^tt-fe^ aims *ME.Vcc 7 W 

ft i o 4ft^'frs**nt^s©7?x 7kifi|g®j^ l o 3©ffessgiii 
M«E vcc 7 4 y z ft t x mt & ti s c t t * § o 

ft N Sin; 1 0 5 S^iSirC 1 0 6 tt'V^W 77|Bt*^ t) s 107 
25 lix^^itfttfe^ Jgg 1.0 8 1 0 9 ttftfflrMcb-tt* 
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£©£ 5 fcltEfctc Xtlit, HIE Vcc £Epfln IfetttlilE 
Vcc h Ie]^©SJE l/^^cDmE^^^^S^tTR^^iJ^ 1 1 0 3 fcEpjni 
£ft5;i£:fc:&5©-£ N dftfc«fc t) 7K H IS «j ^ 1 0 3 #H v^Sfj 1/ 

5 #MB#F^ft&©iift&o 

bfrbfctf&s ±tB0J:5fc*JSfc0*SI6ifiSTttx Vcc 5 

^lllE Vcc 5^ >S^ltiXt5> 4 XtfjdciliBMj^ i o 3 ti 

*i*ittt^*t©0> -jRfcx ««*JE^VS®*£E Vcc 
15 bT*'^WiB-C**o 

miCcfc W;b£friT b "s a ©TzkSIBlSS 1 0 ()©<£[*§' 

* b t s © j; a & 7*11 asm si© m § 5 s s> * t ffl ^ fc m 

7-^^4iT b£ r> t^5?3mi$£ 

Mm^^£$^®iS^fcm#&A,;£l^ titEVcc.7 
-f >t^^^tiS#©|pIK^©??3S^fi7y^lg;i/--7 , fc:^Stii. £ biz 

25 fiP^N %IBIsl8&0^^f§at:{±, ±!B*^^StBS 1 0 0 *filfife-rs« 
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^mmommmEE v cc >tjj«$Hft;w/^3>T>^ iv s 

*i tf ft & ft t > tin's £&%&#£IE*ft&ttS9£j^*{£ & ffi.T £ '* 
* 8 BJ £ JEE « % IS 0 ffi © ± IB ft ffi M It M & 1" 3 & C ft <* ti fe © T- h 

JtB»M*'IP*f 5.».lc:*»WC»*J5BI*S 1 IB«©$BSI§B\ .BEft . 

NPN i h 7 >^7^ ^SliE Vcc 7^ > ktafBEIIigSfr^©-^© 
MfcJI#frftlfeU fulBftflgftjEE Vcc 5 -Y >k BUfB NPN S h '=7 > i? 7. 
^0^-Xt©^C'§l$iAiilf;iifife !), «M»E Vcc&A 
^PJr^Bf letalB NPN ^ h 7 l/VX* *d\bTffilB«*iftJE Vcc7^> 

*^i^s^^3i^Miiis§^M-© npn m h ? >i>* ? zmmmR v cc 

74 >k|fffBE«SS&.^©^«©.Ht:«*iSlSlfebx fu IB ^ — © NPN 
M h 5 >^x*©^-x hi? O i:OF^tJ£fi;§#Aifil> 19 IB ft 

as « ee vcc 7 -f > k BuiB^— ©. npn s> ^ >^**©^-;< tomfc. 

m - © NPN * ft jgH b s ' ftttftk Vcc 7 -Y > k ft 
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f$~<D. NPN M h =? (D^-Z JlOP^C^i^f Aillfc« 

T*& ^ I1ME Vcc &Af£J^£Bf ^i§ufBg§-CD NPN M h 7 >^*£ 

«L g^ji&ttlffllllSgtf PNP m h7>^^^^tllE Vcc 

> 'k-ffi ms-mmm^o-mom zmx fii »mi t N ^ * ^ mis pnp s h 

A^ilbfe^^-efe ^ m«E Vcc »!AftBr£l$ia«r8B-PNP §y h7 
10 > ;0 & ^LTMfflMT*JE Vcc 7 4 > &£iB£ft?:-£jgft£]t|ffl 

«e « win* a cfc* 

3&<z>ffittj^tt/B!g!ES£ Rft3@«r/l!lQlft#M«E Vcc oi 

»ft*W*&U MIBSMSE Vcc ©4t± t) J; t) *.fcttfc£.fc±'i> 1* 

II^Jl 5 ett<Z>8USfc*\ E«lg»^fc N .ig(IISitti: N . lufBE«tSil)^ 
ttHE Vcc&A&fcffig© l/^yi/©jB»{E3fffl«£E*9Ul0f 

&fB*fc*<Z>T?& iK K#EEII&(0#EJfc'fca^R*»jBlbJf lltt© 
ttffcUte*.^ S >^©«MB#IH$f&Ifl] t C fcfc «fc ^ tufBMSE Vcc 

25 ^n^^tJit^ 
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5 

zi&Qiikmmmmmmbzffiz., m^&mm%®®tt%-<D pnp m v 

vl-hs WL7J v^m h 7 > V 7 $ © 1- 7 *EE 
Vcc ^-f > i:oSfcl-o§fiS, fcfetfei:.©liafc&z:©£* 
5 JBEm»S»©»Jg-n/-^-i:«ll«£E Vcc 7 -f > (DM £ fulB 

■ D s HIE Vcc Oi^l^tEta^liliE Vcc ©WflnMJgJ 
ft j& ft 1 PJf MM. ifPHtD Is frgaSMBE Vcc ©&*>i: b ft 

10 #tit^c 

■5*©*afe»ffliaKi;>ffilis KSsSfettiffllslK^fB-© PNP S h 
7 y*J7>9*4 *> iX'f yfffl h 5- >^^^©^-^hlllff 
15 Vcc 54 > fc©^lc^-©^** N ffc^-* fctttt£©IBfcJ|:i©** 
£^frs E.«J6JS#©IBJg;U-ri;««l«E Vcc 7.4 > t © H fc aiifB 

pnp m v 7>i/7$(Du u b $ • x ? *je#iafc#A8ffi.Lfc«ifft • 

D x iulBfl^©$*tlrfBSS — ©§*2:©a:SJtfeaE^ tKlftjije 
ttffl@ft0flftftHte>'f 5 >^©«ffil8l«|*fM»U iiuIBMttJE Vcc 
20 ©A* ±D«rttJ; 5 & %± D t fci&fifriEai/B.mffi § tit 

BiilB h 7>^^fy?-0.||jitECS^i ON • OFF Mffl£ tl.Z> % 
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-CD V 7 $7.4 y £ «f *. fc * 0 T? & D N H^EiagSO^Eibt 

5 9 IB*© 38$^ ffliSi? ^ it IB III 88 ftfiflESiSlS? 

2>%<Dmmmm%]B\ffitzMz.s mnm^mmu^i^m-o pnp a h 

^yv** y^t^m pnp m h 5 >^**©^-* hiltE Vcc 
io & s E«»iS»©JBlg;i/-rfc««i«E Vcc 7>f >.i:o^tHui3 pnp 

Sh7>^7^3l/^^ • X * y * ft«3eriq|fc# A&SfcU SufB pnp 

yf©aitjlEt$^t ON • OFF fflfflgtizm- 
(DY^yyxZXJ y*-&fB*;fcfc0T?fc!K litff Vcc © ;£ t> ± D 

15 *sis «ria«««E.vcc©i*±'D»tt«k t) ifctffcjfc"&±t>wtt*tf 

1 O|B«©^0J{±, E«M^s JiilSiaKts iufBEMSj 
T©-S»fc«««E VccJftAft tBffiO U^;i/©jett-te3iffl«E*BlllP 

m^'sfrs BEm^^<D%mji-y tmmmm v cc 5 -f > t©M t«ria 

pnpm ^>^^ii/^-i^ 15 IB 

Y7>V7$7J a> fOltl'AIE CI -C3 § ON • OFF $0 $P £ ft & fg ~ © 
25 h7>s>**;*>ry^«{St*.;fcfc©-e&!K iiuf3Sg-©&ffii: huI3^- 
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5 rs*®rt»jBMiflIlalttfc4fll*.x &J5j8j£»fl3IStt#S£-© PNPI 
. ■ h 5 > * # -f y^fc, =£;W y f-ffl h 7 V^X*©^-* ^111 
E Vcc > i: © IB fc hlgite ^©Hlfc Jg-©£ 

ft^^^s E«$8ig&©fgt6;i/-:7fcm««E. Vcc 5 -4 > ^©F^fciiufB 
PNPM F5>^^3l/^.i^^ 

10 TffctK «*«EE Vcc©i-fe±DmEfc*^§«««E Vcc©BJinH*&. 
Ifcjftfr &8r£l$IHSIEbTI&flsW*&bs fi fBUMfllE Vcc © it *> ± b 

&«fc 0-*3ai«ftA-6±D«rtt*WLfcjei&«3iffl«_Eftm*-rs*©-e' 

i.^ MSB PNP'S! b ^ yVZ fKD^-Z t&MkCDffllzm PJMPI h 7 
>y^f© ON ©ft* 4" S >^fcSKHIII#IBfc ON»f^f4 ^>i^7 

^o-^tiltE Vcc^A^tms© i/^;i/©j@iiiiE3iffl«E* win 

ri%©A£jgttJ5iBN&2: £«§;l; &R&j@i&.ftiBi&iS£-© pnp i 

20 e vcc yj >t(Dmizm-<Dnm%, u^-x t^mtom^m-®®. 
m.%<s;frs R.m%.m%s(D%m)i'-7 tmmmE. v cc 5 > ^©^fctniB 

PNPS h 7 ^7^©3V^ -x* y * £«£|i!flfc#AIS#bfe«ififc 

«jfflinm©»j^ii$fi^ ^ ^'>^©«tt.RfiiBftfii!i»Us mmmmmBE v cc 

*t*;t0f* !5s falB PNP >$?**©^-* ©IS Jc 
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m. pnp m h5 on fjfi^-f ^ >^*i:(5isi5iB§^{c on ati-ft 

me ycc^xu^^wo y^)KDmm^.m^m&^mij\\ 
5 tz>%,cD^MfeMm®&tzffiz., m-Mmfemmmmtfim-'® pnp m 
Y^yvxtn v?-ts m pnp m v ? ®^-r-ztmmmi£ 
vcc ? j > t(Dm£m-®&&*\ m^-zt&nLt(Dfflizm-(D®m 
ES3gM§§©#§is;i/-7"£m«E vcc ^ ■< y t omizmm 

PNPM h7>i?^^03|/^.j5 y ^§)I^|q]t^Ag^Us lufB 
10 PNP ih7>^X^ X-f y ^©m^«E{ca^ t ON-OFF ti§ 
^zi©h^>^^^^^y^^^^ s HIE Vcc ®&*>± t) *E£S 

^ #«?h«e vcc ©epjdh^i^^^ bmfemmmm ut a^nm i, iy. 

{E^fflflE£ffi:ftt"-5 i &0"'£fetK buIB PNP M V =? > * 
15 pnp Sh7>y^^o on ft ft* 4 ^ >^2;&i£|5] 

20 tz%(D-^mmw)m®®bziMz.s m^mmmmmm^m-o pnp m 

e vcc ^ << y t(Dmizm~(D®&%s m^-x tmMtcomizm-®® 
m%<sfr, j£m%UM(D%i&j]s-7tmMmEE v cc ? ^ y^oimzmiz 

PNP Mh7>^^^Onl/^^-i*y^S«*|qI c # xmffi u s tuia 

25 h7>^7x^^ >yf OtB*^EC*t5t ON • OFF ffiljffll $ fri 3 H — © 
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ts mmnmmEc v cc o^-fe± D^tsj; D ; k5iii&&3:t>±D^4«*rb 
!fcjgitofiaM«ff *flj*-r* t> > mib pnp m h 5 

£ig«i£:©|gfc^ PNP S>7>i/^^o ON WjftP 4 K > b 
1 ' 5E«'0«Hittx Etlii^s ±i t|»S m S§ i: . tufBE«1SIi) 

>y<Dmmmm*:fflm t c 1 1 j; ^ ii&sb*«i*jee v cc ©£*>± & ^tt 

15 % 2: ts. ' 

§it;#3t 1 7 IBIg©^BJ^s EHfiSj-^i:, $gjgj§ F7>i;7^J:, & 

25 3gjg»-cfe!K lff.fBAj£je»ffliaKt:«t ot«iSim-E Vcc ©ftA^'*»fe 
^fS«>BB^£*±^rfB^n 5. if # ffitri©MC H3© -f > t - ? > * £ tt*J> £ ■£ 3 



WO 02/07302 



PCT/JP01/06161 



10 

^^-f -vcc©ia!xa*.6Bffi©B«w-i[-iax s y * 

'£"3^TfuiBX>r y^EES© ON • OFF Ml ft * ftflfll f S C i: £ «fc t> x ft. 
15 Ums. Vcc©&A&fr ^ffigClSiEttiiyfBx * y ^'&gft®i«fNIIII£ttll 

u ^ y ^®in;©M«F^©-Y > t-^>^ * »a>'*-a-iriBJE*jsis 

^^ffl h 5 y ^ ^tn; . *sajg»J3llil&i:*i»;t;fcflE« 

20 »fi»"Cfc!K lilB^j£jl§MlE]I&#;W y t * >f s> *l» II 

#a§ = © h 7 >^** si'ii t&iz, mm = ® h ? >px*(d^-z 

25 tlllE Vcc .5 > ^§I^^bt|il, » = (8h7>yX^0 
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Si® ©ON- OFF i&ft£$!J®f 3 £ £ t d; D\ HIE Vcc©&Af£fr 
^^©^fifrfyfBx ^ y *&ffi.(D9iJ|IIN$ftflftU' $x ^ y * ffiffi© 

x.fc£©-£fe*K 8£^-© b 7 *©n 1/ iiKriBIBSffi r 5 > 
•$>*#®.x ^ y$ tZt&iKZfrLXmML, BuSBSg-0 h ? > V X t> (D 

out? • x ^ \ y pffl \zmmftM.m v 7>^**©x= v#mtn,*WA 
mmb, mzj y*mm®t&ifi% = <D h zibets st. 

15 iHffl h ^ ©^-7. tiltE Vcc 5-^ >J:S§i$^iT8 

lt> l = <Dh7>^^03i/^ i:*©Sf£ Vcc 5 -i >t*&ffi,t 

«^£.g-3V\TfufB;W y>0B© ON • OFF «j ft * f&J fll * £ £ i: tc «t 
20 *K HIE Vcc (D&X&fr &^f5<D|IB«tt«rBx ^ «y * ffi ifil © Pi SH BB 

«iBJB»0teiiii«iB-s«[iibfcii fcftwafcr.^o ■ 

25 BE Vcc ©_tftX«*! & Brg©IH/£ fe)-MIB$81g/B h7>^^03l/ ^ * © 
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ttmrnm-® h ? > v * <? <d n u ? ? mtfL* $> & % x o mmr z> z t 

B§#m«if Vcc ©&A*> £>;?rg©F^£ ft ONttfls-f 3£ J: d > m 

;w yfEss^^itisiE vcc ^ > tmmmum h 5 

i \sf 9 'SfcttMttS Vcc^-f > taulB.^-© h7>«^^3V^ 



WO 02/07302 



PCT/JP01/06161 



13 

^ir, mz<< =5-um^w^m.-kmxtz &©-?3 t&\z, mmm& 
vcc onxtp bmm(DF3tcttm&m\zmnft?-^-v£ti5ffiiz% l & l 

5 *), y f-mss^^ i.tfiiE vcc 5 > h ^ 

*#©n u Z $ £ fc&itfiiSE Vcc 7 -f >i:£uf3B-© h7->*;^^c 

10 ^Wtits. 

: »*«2 6 IB tt ©'IS BBtts EfciSSfr^fcx Y7>¥**b\ tt' 

15 «L mflBX^ y.^Efttf PNP m h 5 >^X*©x y# SftflHt 
£E Vcc 7 -T > fc g$S b x tu 13 PNP SffIB* 

fcg^f § «fc a flltt bfc & © T* & D n fusSX -Y.y ^ftHWEItt4*»H(D h 

.7 yy.xfp.-n i/ * * sluts pnp 1 f7>^7^o^-^tgii, 

b£fc©Tfe!K tuBB* -f y ^OT@i&#M«JEE Vcc ©SA^ &B?5 
© £ MIB&S t: # 5" * - .y £ n 3 IK t b fc - ^iit: 
SoHNTfiiB^-r ON 3 £ t) N e * f y. ^ 0 

25 is*7> br«is«jE Vcc v 4 y tmmfti&m v ? y $ ©□ u * * s 
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5 2g^# h ^ fc'*^3->»i*-r*.*~© h v >vz? ts mm 

Ds 'liHa"*ajB.ttfflpK4 J ^'f'.s'^I@Itti:^-f y f-fflWMB&b 
*flt*..N fyfB*^ y ^Uli&tf PNP IF7 >^X*©x * y * 
E Vcc7^> L n bu IB PNP S K 7 > i? 7, * © 3 U # * £ m 13 Sg 

io mm t?> vz#<dzi v z $ t tz&mmm-o t 5.>v*#<dp u *? $ 

5 0-3.1/ £ * siiria pnp if? >^^^0^-XlCill, 

'SlfeU SufBHIH© h 7 yVTsWl b JiillE Vcc tZfatfi*. 
15 tfbTjgftbs »^.-^*31£*lRl»ilS©^-f K*^r UTSSflt-r * J; 
3«J5fcbfc*©-Cfc ^ sufB^-Y y f-f&ia?@K#«««E Vcc©&Afr 

FJf 9 © W« W-HTIBS* fc ftffir # * - £ *i S » fc: & £ b * - 
*«6fc*"c3V^TBUBB^V y ^jUBSfc ON Mr ft £ t fc <k b „ 

y*iatt*^bT*ai«E Vcc5< > fcirSBSggfli h^>^x^©nb 
20 £ # SfcttSSSE Vcc 5 > fufBfg-© l-7>y^^©3Hn 
bTfFiBISiSffl© h 7 ?.<bu b >? #mtiL*tb\f -5 «fc 5 til ftp 

1"K JiTn MfBSBiBE h.7 >^^^©u b it JntS-Sgiiif 

i3E*Mij?#^M-r s©7?n jBimiia#®ffi£fta t 

5 o 

25 if Jfcm 2 8 iBf&©#§BJ§fci:> E.ttiSft^fc's »JSJ§ h 5 fc\ & 



WO 02/07302 



PCT/JP01/06161 



15 

®t*ffiz.tzmmmm%t:& d s mnmm®R®m&mn®E v cc ©& 
<^fio^B^^fB=3 is t # i&mmvmtiLZT i? % £ o %\wr % z. t iz x t) s 

fufBMffi h 5 >^.**©3 \s Z $ mwnm U lwfBfiES«^©£B 
£ a 5. c i: fc <fc tK luiB^ISffl h^vy^^^l/^tai 5 ! 

is jpus i5ias«*iss©jeiii.!^H*«s»**ix iU3Fiirg©B#iia#)i£3® t 

^ T «± lir.lBff X j@ lb J8 E fc £ 3 M» r * c. fc £ b IB-»S 

3 0 

vcc ©fiA«*»e>ms©ra«itBJSx ^ «» >ffiffi®pQttm$&ir*-3 c 
licit) $ v fmijhommMoJ > t:-^>* < u M 
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ti : t kfc £ D fulBMJS h ? yVTs $ ©n 1/ * $ «'«E3B»BfS50«*-C 

10 ®K©-T3#S'««E Vcc©.JSA&*» &m50lBI«jH-.ififiax S.y *ffitfc. 
©ifiilJ! IS fcfc«t D!£x=- y ^JSJrt©.PiJ»M©>f >t:-^> 

•^*fi<,bx Ji.o N BulB^-r y ^ilESOffe^^lufBn u £ *&*fi;©MaSB 

SBIgffl h^^^i^ ^SSfitfn 1/ ^IfiJ:, A 8 j@ lb Alia 
25 ^tiSBKfc:$8£f 3 3^ — ^^^{c*^ VA-ctulBX \y ^0S&© ON • 

off mftzmmtz & ©-<?& t> s mib;w y>iae'©-03&»«ii«E 
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£ * &ftn<Dttti[ * Ttf 3 «fc 5 f 5 c i: t «fc b s tu I3$g Jgffl h7> 

iff ib n s © b# b fe & h: fa i3 % & jg ft ffl 11 s§ t «fc 5 m'mifi#± 

■*fBI0lBll&#g«&ii*..fcfc©"efeS h&fcs S§lfct«tf^t-y. 
15 ^n^^t^^-r^^^-^S^ta^VNTlufBX^ y .^IfilgS© ON • 
OFF ft#£MJ-f3 *oiffe Dx'lJEX-f y>EB©-o*»«Si«E 
Vcc ©l&A&fr femSOHS-W-frBx * y ^S£ttOffi*BB*»*"r4 il 

.fBX >f y ^ El tt I* IB a U.4r^ffi^®ffiWffl&$HLfttt«EE 

20 Vcc ©#A^fre>/ftg©lt3£ttiiuf3x ^ y^ffift®ffiiJNIIIl0'f 

M^ftffllfllSSt ct 2>mW&W±T % Z. t £ X b fufBMffl K7 > 9 
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%m%-tz&n%Mm-£$> *>\ i*ftx&ftjs[ai&#/j>& < t & 2 ^© 

*-iai&-©-o#sgz:© K 7 yyx* •&ffi7LW>%-® h 5 *©:□ i/ 
© * 4 f ^ H1K& # pnp M h ? > z> z # ?Ls m pnp §y h =y y V 7. $ 

©i5 y^*illff.ycc7^ >C»8t, It, SjfE PNP a h 5'> 

10 SiUfcWC, KiEO h 5 > 5? * * ©x =• y £ .^.jStriS^ .bTf&IS 

£*£iiuJ3 PNP H h7>i;^^ffl^-^CiiU Hfc«rSB* = ©K 
7>^**©^-* i:iIiEVcc 7-f > fc*ilfi-iaM*fl'l>T8tt-r 

Twiggs© on • offm mjauu luiBx^ y-^s^opiDwn^sM-r 

5 z t fc J; t> Ri ^ y>ttift©PMIIIB0>f > K—?yz < Ul.o N 
lulBX-f y 7^.0 &©#;£# tufa n 1/ * *ffiifi©iiiig|ig§jg$ u MiBn 
20 >**jttffilB©*tt*Tfcr 3 .t^WtS^tfcJ; D N iiuIBMffl h ^ 

25 if^Ji 3 5 mffl,<D%wi±s mnwub^'ts t\ m 
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5 ©;W y ^@S&# PNPS> Y^yVT,* *m7ls tt PNP M 

©i^^^tltff Vcc VfcgitfcU Hfcs fuiS PNP M h 7 > 

up #*mmm-<D v ? > *j * t> <d^ v >? t> \z&mr *> & $ 

mm b fc *>©T-& t) N MtCifflBX-f y ^fgiJUIlElS&tfiilzg© F?>^7^ 

10 iHOf^yy^^C^-Xtmu tuHBHra© h 7 * <Du \y 

^*£futB PNP S h 7 ^^©^-.afc&ilfcU Mlcty 131123© h 

^>^**©^-x tiiiff vcc 7 > -i: ^iuiB^a^7> itii-r 

J&bfc4>© , rfcD N 1S1E Vcc <D®X'&ft t>m%<DMtz itim&miz 

^niss© on • off mwitum u iubbx. s. y £&$®ffittm&s'iR-r 

fui3;W y ^ BBS ©fib* ^lu I3=i U P # tefaommm U MIB=J 

ff±t« cttiD HulB^Mffl h7>^^03l/ *>m*#Bf5©H 
»#® 3 6fBm©^0^(±s MM^^ Mffl F7>i/7^iis ^ 
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©* ^ s> pnp l * g& pnp S* h 5 * 

5 ©x $ y ^§§itff Vcc7^> fcSSc Is Its Ufa PNP M b?y 
.¥7>5>(D-d V P $%Mm%M% h 7>^f03 ']/ Z fr fcgffi u 1513 

pnp g h 7 >$;**©^-;* tmrnms. v cc ^ ^ > t $®tri^^ it 

10 UTffffBSli-© r'5 y^^O^-^fciib, (Jfi* = ©h5> 

^^^©nl/^^$@uI3 PNP £f h 7 >^**©^-;* tgfti, Kfc 
fuIBfgH© h 7 > VTs % (D^-X hlltff Vcc 7 > fc-*frfB^fi%. 

^ttii1-5 i:#fcx "R*-';*ft3tt*iRi#tt©^-r h'^^itg 
TUB* 4 s> f-HI8S© ON • OFF ftft&ffifll fffBx^ y * p 

Sits buI33 b Z >JgmP^©«te^T(f 4 «t £ t 

20 liffBIBigffl h7>y^^03V^^««tAstiJinbx M IB E« f8.fi »© e- 
■lbll#IBI#Jg|fi$*u .luf3m^©^^2¥^iiLfe^Tttluf3.^®l&ffi|ll 
Kite <£ 2>fflffl&&]tT & Z. biz £. VmiZm&ft K 7 > * © 3 1/ 
S«#ffiS©fi*-CffiTT3 £ b~&s$Wbt%o 
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©;Wy ?-|5|B&# PNPM h 7 >^**£H;ts f£ PNPM 
5 Oivy^iiiE Vcc7>f >tgib, Mt s luf3PNP^h7 > 
i'X^Cnl/^ £ tulB^ — © F7>^^©3l/H tilts J; 5 
«$bfcfc©-efc tK JSfctffiB;*>f * ^ftj MESA* UBS© 

3 J:#fcs MBB® b5>^**©x*y # £J£ tri£^ LTfu IB 
HH© h 5 >^^^©^-^fc^^ lulB^E© h7>J?^^©3U 
10 £ ^ *mm PNP lh7 >^^^©^-^ fc&gfcU.S&iB PNP Sh7> 
^X#©^-X ilillff Vcc 7 ^ > £SJn;&3> Itll Is ICi 
13^0©. h ? y V 7,$ <D^ — X t^UM.S. Vcc ^ -i > SluIB^*^^ 
LZmmtZ k^ts t£^-* l*Jg^©*W ^- Ft^ltii 

£ ?Mb7!t l>©T!& Vcc ©&A^fr 5>filf^©F^fc^ 

is tuiB^* (c # * - ^ £ ft 3 c ^£ 1 3 ^ * - ^ m^ t ^ t 

BufBX * T^IfllEg© ON • OFF Mtt*®m bs huIBx ^ * * ffi j/C © PS « 

b# #m * n s hu tarn s © m m &w& l & &mf&-&mmm% m s§ 
m^ms 8 rb it ®ie mitts Rmmm^t, %m%\>7>vx* t\ m 



WO 02/07302 



PCT/JP01/06161 



22 

©T'&*K flb^cDX^f y>iaK#.-PNP M h 7 ->y:*#*fltiU K'PNP 
5 ih? >y**©x_$ ^.ttllE Vcc 7 -f >tg^l, It, tufa 
PNP f h 7 > ©.3 1/ 9 7 % MmmMH b 7 > ¥7 7 ©3 u 7 7 

tilts Mi3 pnp my ? >v 77 ®^-7 tmmn& v cc 54 >^ 

*jSfS*^lTSlllltS «k"5*lJftLfc*©-e* ^ XfclJIByW yaffil 

10 X^ y ^%ffi^'*^tt h 5 ^^©'S.-^tC&I^U HU 

1BHIH© h 7 > ©3 W £ * Sfuia PNP ih7>i/*7^(5^-X 

tglb, HfcffgH&H© h 7 > 7 <D^—7 tmmmE Vcc -5 4 y 

- FS^LTSRtS J;?$ff£Lfc&©T»& ^ «ffi«JE Vcc © 

15 *> e> m g ©-hi £ it mm® m £ ^ * - £ n s & tc a £ r a * — 

VvtIuIB^-Y y^tUSS© ON • OFF lbf£Sft!l#IU lufBx 
^ y'^ffiJni©P«K%g5«|-r 3 v . i: fc cfc D^x* y ^ J£{rC©ilSS^©^ 

^©.MHafcigi^ U tulBn U 7 ttemMomtiLZTlf 2> X oMMT 
20 S^bfcckDs fufHflig/B Y7>V77<bzi\s!7 tmmftmmhs ftifB 

3 9 IBf<©$8Bjm> ES^gj? b ? iix -fiK 

25 sgjg^ h.7>y^.^x* y^ssfftts mmmum b^yv7*\L±7 
? - br&mr %m~(D v ? >z?7 7 ts mm-® b ? >V7* <dh u 2 
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* * bT tufS^tgffl h^>^^^©x* v # \Z&mLtzb(D 

t)v ft^O^-f.yf-Eietf PNPM h 5 >^xnix's It PNPM 
5 h 7 >yx>©:E ^ y *£Si®«EE Vcc 7^ >£3g$ibs It, buIB 
PNP Sh7>^^®3H # £iiyfafg-<D h7>y7^®ai/^ 

tftttra «fc "5 t & ©x*fc Ds HttuiBx^ y ^flij^inm^^gg 

io y*J7>*®uv>? *-%m& PNP Ih7>y^^o^-^}:ili, M 
13 PNPSk h 5 yvT.zo^-Ts tmrnmrn v cc 5>r > ^ u 

TSll. HfclufBHEg© h 7 ©^-* tiliE Vcc =54 > 

- h'^^itgit^ £ ?$t$ bfc&©T-& u s mMmE vcc ©SAi 

^Mica^TfyfBX^ y f-@8SO ON • OFF Wii^UM b> KNBx 

J£*rt©iMI!a£^$c U buIBu b ^ ^tts!ftB©«tt*Tfcf S J: a ftJfflJ-f 
20 si hfcJ; !? N lulB^feffl h-7>^**©3 u £ ^m^A s liin U sufB 
E ft % £ S © & Hi 0# . IS # M IS £ tu s ho IB ft S © Pel # £ » b fc & f \± m 



WO 02/07302 



PCT/JPOl/06161 



24 

. ^©*a^»Jiiatt.fc*fli*fcJE*l8fi»T?fc b > illH Vcc Epflnm 

11*314 2iB«B©$BBJ& N BEWft^k, h 5 fc % 2 

o-©*»je»/8iaftfc«iK*fcfiE««!fgS-ea D> tufSlE&jgM El ft 
10 -f yf-IaiftS«*fc.*©T!fe !9s %fB£~©ftMtt-ftGilft#«Si 

ttE Vcc mifl&Br5©IBia£W\ fffl3ft-©]£»jei&/B®ftfcffi;tfcinrBB 

^feWiDU «rBft-(P'*aje'»fl§|gft4«^-f y^HJftfcTiuffilBfi/8 
h ^ > ^ ^ ^ .© ii U ^ ^ ffitn; $ x 5 y ^ ffijft S fe H: 3 1/ ^ ^ fiin; 
15 xi>y^g^J:§/H/Ut§i fcfc-j; D 3 U * * § tgjn £ -Br S d 

816/8 h 5 > y * * J: * ^ n - p'gfljj Lfe/ty 7 7ffi I> 7 > s; J: $ 
fl»*.fcJBE-«f8iB*fciH^ fulBMy 7?fflh7 >^*#©^-* ti 
20 Vcc >h§|-©«il^ltilLs i^-X§|r©§ 

^iffl h7.>i?^^oi5 y *ffiffi i: v Suit's i: ft 

25 '^^^'febfe^-f y^@ft*fl|itfcE«»IS»-C» Dn »^>Try^l§lft 
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mmmgvmmftmMLtz'&izmmzj y ?-mtf> off mittzz t 

t s ^^jl^ffilffilllSS^^^ 7°l/-S/ a >MP ^+ F E T ©^-* 

liliff Vcc ^ >t^,nu It, iitff Vcc?^ >t^mtcD 

l/-i/a>IPf t^JVFETffiy-ftg^l, R-Ds Y 1/ -f > • V 
10 -XFe3£:iiuia«ffl F5>^7^fi)i5 y # ®K £ &Ji?!Jjgi^T 3 J; 5 

*E&AIS©Efrg©B«£ ON ftft IuIB^ 5 y ^ffiirb©M«^% 
mWilrfcZ. tti DluiBE«JIi&T^©jgi&«^*^4?), It, MIBBf 
g©[$l!lj#*I3i t buIBX^ y ^iHll&tf OFF i&ft-f § £ i: £1« 

15 ttSo 

o i its <7kmmM&®-mmm<DmmMj&m-?$>2>o 

®4(i, *^a^t*-iJ <7jc B B a ^iS^©-^Ste^j©iH]i^a^iii-e$)^>o 

*^BJt»t3<7K^^^H©-^Jte^J©®mm^.0Tfe-So 
0 6tt, lilE Vcc (D&%± \)®&*7j%-tmX*$>2> o 
muts (a) tt*l8il3'fca^<2kSI6i6Sfcffif^fc h7>S?7^ 3 

25 3 (D^<-xntfL(Du.-t> ± MX' & t) . ( b ) }£ #36 t'S ^5 

< 7kiHM§!© h =? >VZ? 3 3 ©x^ y * - ^-Xp^SE©^t)±D 
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121 8 lis *»"lifc*t3<*i|'ji5jg»03e»ffiiiffiliE©ift±!J.!Krtt 

09 (a) (dTtiU *^i»fc£^<*g$B|g»©jgimt4£* 

.010 » N *IBWfcS^ <7jc^^MS©-HJIg0iJ©ISKfil^I2I-e.fe5o 

0 1 2 &s##gBJ|fc:a-3 < TK^^iSSO-IIJlSWOIaiim^Bi-e&So 
0 1 3 tt^fgtJgfc*^ < *SfgiB»0-|l«B^©Ii»«fifeEI-C&So 

hi 1 5 \±,*mwvi.&'3 <*.m%m&<D-nmm<D®&mf&®ii!3bZo 
m i 7 tts**iafcat3<*a'*fi#©-^i6^©iiiis#iritia-eft«-. 
15 mi 9ttx*»wc*^<*is»fi'»©-0ijt0i<bia.p»«jiiaT*5o 

H2 2 tt>*IBM.t3£^ <*SIBfi«©-||^«0llK«|fi!iE|-C*-5.o 
. 0 2.3 iis$^fl^l:i-3 < *il56'S«0-'||flg^©iaiS«|fiftia7ffe*o 

20 024 tt N *»wcafi-3 <*ffiJBfi»©-*iii«i©iags«i«ia , rfts. 

0 2 5 & N ##gBJ3fc:»-3 < 7jc B H B ^^^©-^Ste^J©HlKa^0-efei. o 

027 H: N *iBwt:s^ < &mmm&®-mMm<D®®m®m'?& % 0 

. 0 2 8 tt N *»fl§fc*-3 <*S*iSS0-mig0l0|S.KSifig|a-Cfe-5o 
25 112 9 < *SI61B»©-mte«!l©lBlK*fifcB|-efeSo 

0 3 0 eg fcS-j <-*Sf6fiS©-SStefl©ia»*j8B|-efc4„ 
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m 3 1 » N *»|lica6r3 < 7KA%S#®~9lJfe0!i®iae4*|^.l8|-c'$« o - 

in 3 2 &>#i§t£fc:g-3 < &m%&&(D-mMm<D®&mm®"c&z> „ 

EI 3 3 fcJUfc&EfcgtJ < 7j<fifg|gi§©-||»J© ®g&*|jjjaEn? tb % o 
12 3 4tts*»WCafi^<*S»lS»©-*16«I©iatt«l'fi6ia7!»4. 

m 3 6 tts^^BJ^*^ < *SIBlS»©-||JIS0!|CD|alK-»figElT?&So 
037 tt^*|feflliCa^ < *illgliSCD-mfifi«Olll»«lfifeia7?feSo 
03 8&s ft#02kiil8JI#0llB*$EI*£ab<5o 

0 i fct**gngfc:a-3 < 7kft»s*cD-*is«%wbfciiittia7;**. 

H ^ » - © WiatiBftffl li tt 3 * flt it t> © 7? * s o 

%^bT-S«SSJft 5 ©MiMMffl h 5 6 

S 7 8 fc©-je?!l|l]B&&J¥A&*B?-3 ! ^it{Cs £©it?!JII]K©gj»& 

*^^ffitn;9 §^ltij|^tif; h^>^^^ 6©x* *fcigiffiU 
20 Ifc^tfijSi 0 ii&tfil 1 ^^^-^/W7^0KfcJ:o 

iff Vcc =7 4 y tZl&Vi 1 2 §7>l'tS«lt5i'5iilfc*©'Pfc.5, 

^jt^Mum 3 {imMmff vcc 7>r >C3 1/^ * iv 

25 h^>^^^l 3 fcffi-r* ) ©^-* £ HIE Vcc7-f>££^fil 
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bfcfc©T£3o 

*fc7j<ii#g^3§ i - i ©fift^o^-ti^ i-3 0 

1S1E Vcc ^EPip-r % tznm&k D^fi l 4 ttti^o^t-^ 
l 3®s<-zmm£te\)s £©>^>>** l 3##ii>tfcli (on ibft 

10 ttJR) h&£o 

*©is*n *ais»? 5 vcc^wjp.^tiao-CTKajEifc^- 

■ 5 tt'»lH,«it:»tt$n, »*«)fc^»ftttSSA> t>«_Jittft««lfc:S-r £ 

is h =? yvx$ i 3 ©^-x«^T-$> £ f- m^^viM-r £©T» h v 

1 3&OF F«jftttBi:& t) 7k HIS »J ^ 5 JltlSff Vcc 5 
> D.«.*iifctt«!-c*-ill&IB|ElB 2 tt^mseffiftft £fSr«f S • 
tfik K 1 5'tt«as«ffi Vcc jPWiDSftTlrvSBRfctt h 7 > V 

20 Vcc #Win£*lT^&^3R«8-CfcJ:g* 1 4 © =f- \ - V mffi (Dfam £ UM 
1-^.^©*)©T"s i&fl/tWtttft^ *W tf — h* 1 5 ©ftb 

•D a t X tSJfb * ffl V^ T 4) & V^ 0 
m 2 &#2&BJ3fcg;3.< zKH$gg.g 1 - 2 ©fl&©HH0!l£^f ©T»& 

5 o 

25 i^nafc^-r* assies 1-2*01 t** Ltcmmm tm-& % <oi±m— 
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bh%s nmm& v cc 5>r >fc=i ^^siiifei-o npns 

. 1 3 ©^-* ^ y> h£ffi#L 1 6 t^ttiltl. 

. i h 7 > 7 ^ 1 3 © □ ^ ^ ^ § «1 1 ff Vcc 7 > § , Sfcs x*>y 

5 Its MMMEL Vcc ^ -f > fc i V & $ ~%.%£Wi L fc^ — © NPN SK7 

>*;^^i7<oi^s»> fcfrta h 5 > i 3 ©^-* i: -ft tats i 8 
zftLxmrn is F7>^x^i7©^-7^i/^^ t i 44 

10 ZCDM^it h =y 1 3 t V 7 1 7 .fc.ft 2^jg^bfc© 

Vcc.«je ©£ t>± b ft*£ < 1-3 c £#t* ££©-£*£ &-jf 

3ECx y f-yymttzn *> > ? >vz? t it pnp M£&m l 

ip-&s ei 3 a-via 4 fc^t-*-ai818» 1 - 3 St/ 1 - 4 l±*IBW 
M[Hi&T-&!K H4'tt N b5>s?^^ft-aH(ftb-fcBffl!*^=i-I« 

20 *ni6£&i-3 N i - 4 ftftWLttz&te, m&m®m®&3 1 I 

Ts PNPH h 7 1 9 ft;W ? ^Hl&Jii^i: Lfcfc©T'& D > h 

=7 yy-X$ l 9 ©x ^ 3, vcc yjyizfeWi u > ? 

. 1 9 ©^-x k.SfJItolll't.Si 2 OtJPAiitS fc&fcs > 5>y 

25 ^ ^ 1 9 NPN ih5>^7^2 1 © a: ^ y # *&Wi U s JE 

fch7>^^^21 ©^-^ d 1/ * * ftgjfe-r vMlfefeo 
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£ Jg tvfc U5t^5o 
fiSS > 2 1 tt-±!3© «fc 9 iz^-x t □ 1/ £ * £S$g Ufc 

*b'tIO«t^lSt*oT.*s «*«flE Vcc ftwanr* k*©* 
5 ft«fc 2 0 fctt + -y_tfHJ&.$"tiN *©Kn + 

*©Sg:£ N zkHigftj^ 5 CtilE Vcc #Win2tl£©T"7j<lijgiJj^ 
h yy.*?.** 1 9 ©^-*m^T»&£^-^tt^##f?$1-3©-t* h 7 

1 9 feto f F»f^tt»fc3a: 5 tmmms. v cc ^ 
15 wt^. 

Mfcs El 5 {innate a -3 < 7kg|8Ji*©ft©fS*0fl&j3*Lfc|III&EI 

20 7k^%MM$& 2 -J± N h 7 >^*# 2 2 ©^-* fc\ 

2 3 £^ bT8*fe£ftfc*g£»;? 2. 4 ©MC£&$£ U gtc> ^~ 
* kgJUlBgfcASfSSO-^tft-SSJI 2 5S.V§12 6 ©it?!j|s]i®£ 
•#A8&U £©1t?!lilli&©&f&i*>j&fc h7>VZ# 2 2©x* 
. tg^tS x * y> ii&Jfemtx * y *ttifc2 7 & „ 

25 Mfcs firffi h 5. > ^ 2 2 © ? 1/ £ > fc t± © ^ — * & * JS 'f 
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u i^>^^^29 o^-^tiiiff vcc ^ -r > torsizfemm 

08&3 0 U 3 £ Sift 3 1 &im#t3 2 ft J £> J$ 3 Hl^ifct 

h7>i^X^2 2 JBlV I ? > *S Z p 2 9 fc ^- * ;W 7 * % & AD f 

5 $ N M 13 h7>i?^^2903U^ «$g*E Vcc 5 >f > ; CD ft fc 
ft^f^Jn: Rc *#A«ttU> ^SttJ^ti h 7 2 9 <D3U ? ? 

t>mmt> y hffl^s c ^^txm t> m-r*^ out ^sub^oiui 

» © 81 & ft «f T? & o X s W T ^ 1" H ft § ff -5 % M AD b fc © X & S o 
io ffijgj&ftffl|I|&3tts PNP^ h7>y^^33(0x^^J:i 

MiE Vcc 5 -f > i: ^^^3 4 ^^Uilbs F7>^^^3 3 

fc«8iSjBE Vcc 7 -f > £: 3 5 ^^Itglt^ fc&fc^ 

h7>^^^330^-^ ^i^i-®§!3 6 zji-bxmmiss 
15 3 8 e>^5tt^jmK$^ 

3 9 0^-*£8ISU h^>>X# 3 9©n U?#%W,tfi4 0 
^^bTS^mjBE Vcc >fcgibt h7>y7^33^7>^7 

20 ^**Sjg»-?2 4Oflb^JBfl|t:^aLte*0-CifeSo 

i&®mx& $ s *<DWift ^^x\tMx^>^<Dxnmtam.m\tm^t 

25 -5 o 
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1 - 5 tzmZ-ttm 6 fc^bfc&fcJtDtttt Ci*±t)K?B 
100ns) *M bfc*««E'Vcc * Ep 7JU 1" 3 § % x. 5 £ s m^ttE Vcc 
B 2ffl ;&>•£>$& 3 5515813 6 fc 5" ¥ - S>*« f * © T? 
V 5 >V 7* 3 3 ©^-Xfc&gft 3 5 Stf^S 3 6 ' © ^Stt h * -V - 

Vcc #BJ'iQ&tl<&#N tgiff Vcc CDtfAt/J\ IryHttx $ y *;&\£>^- 

7. fc: aft (i M *i & v>o 

x ^ y>?ip^-7tlSi)!itiS.(Dtt h ^ > ^ X * 3 3 © x * y 
10 * • ^-XHg*E Veb #Fifl{i«E (01 « 0.75V) filjttjS b,fc i: t T* 
SDvClltl*^ Wtb X h 7 > V X * 3 3 # ON ffij# 1" £ „ 

h 7 3 3 # 0N»f^SH»1-« ^ £ o 

fci^ft 3 .5 b&m 3 6 fcO^flEEIttt J; r> X Ep#Q £ h £ ^-X 1E©± 

15 ±£li© «t H h7>^7^3 3 ifi ON WiffT %> % © h 7 > V 7 
* 3 3 ^^ITlIlff.Vcc «k t) Y'jyVT.t 3 9 fc ^-X m«E#ttl& 
£tlT h 5>5>** 3 9 ON ||^t«0T!x lltff Vcc tfV? > j> 

. iow^x zK^^^n i - 5 

zmmfemmmm&i&mx'.&z # s> N ^fti^i± v cc ^epsph 

J6 tfc^j*A» feBf*l»IH«ttatt bfcl^jftl* h 7 3 3 ©ttf^H 

^^^>^J:I5J:^I3 5 ©^gffi C35 3 6 ©gSffiC36 
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> # 3 3 # ON 1- £ $ T* C36 = 3pF 15pF % SME Vcc « 
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25 JEfflSSS* s > 40ns £TJ©M*«Mtffi Vcc t SffH- 
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«Mii££ Vb «Effl^c7)M©llE* s 0.75V W±fc5&5^ -f ^ >^Tfc 
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20 O3i*)±»5'#tt^fe§o 

$s ftiHSJE Vcc {4 2.8V t> > *Oi%± D «Rf tt.m BS ^ © 
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20 ft^tfiOjgliflffliE^lg^^t^icfiv h7>^7^3 30 ON 

■■cnt»tT»a3B«iifflige3 0«i^iijs^>f> >^^i^t§uj: 

25 3 3(D^-^iEiiMttJ:*l^ Jg*ni3 4 H©*jBE**/.h£ < & 

>K C tlfcj; b Veb HI*, h7>^^^3 3 fc.ttiflS 



WO 02/07302 



PCT/JP01/06161 



36 

^1C> §13 6 £i&fi&±fc:fc*:*ttfc:Rj£bT IS a LII 
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T & S J: £ ti & 7j< H IS II cd $a ®j B# IS g 4 tc ft ft r s £ h # -e ft § 0 
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5 OtDi^^Iti:*^ h7>^X^5 Otf ON »f^tft«{ 
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25 3 3 C^^fe^ Is P *mmti i &&L, h v 3 9 S^lt 



WO 02/07302 



PCT/JP01/06161 



41 
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* 5" 6 # ON S&ff fc ft £ ft «fc £ h7>i?^^5 6 © ^ - * mEE £ m$i 
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. ft#± t) <®&*mtz>*&(D'<-zmffi,fi s i&%i$ti, niff vcc 7^f 

25 >^t>h7>^^^39%^LT7j(§ii?24 fcJ&fcft&±D«rtt* 
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^^>5 9 5 Z t ic J: D h5>y^^6 5 #0 F Fifrft 

15 SjffllUES 3 - 1 ICtoTi7j^iit5iJ:& < 1 - 1 4 
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10 TfcH2 4*fcttH2 5 fcwf**»l6«0tt.J*0*n'^ 0 1 9 ^ & Bl- 

2 3 fc5*-ri«jBjewffliattkia i 6 * fcttia i 7.fcjj*-r is ®b 

iits in 2 6 svn 2 7 it, *mwizm-3 <7km%,m^(Dm(Dmnm 
®26 fc^r-*aiBiB» i-22 i±&$&x-m-otz7k^mm®m2 1 - 

20 fco^TotBiaisi:**-*-*., 

i^ii&M!p|g§ 3 - 3 iiZjSigfctl$}lf:^>f y ^Mfflsltt 6 2 
^ ^£TBS;*ifcSMJ|iPIIIB& 6 8 tSi^fe*T'$5.o 

* UT^-T y ^f&Jflf Hfig 6 2 fcfcSSiSE Vcc 4 >izn V >? £ %m$n 
LtzYvyPZ* G 9 ©3 1/ ^ ^ h^-XHSiC^l: 7 0 hft 
25 fc, £©^-;* i:»ifti:©|Bt3ffi*iSi^-Y K t bT«l6f § > 
7 1 ^Alilf;^ffe5. 



WO 02/07302 



PCT/JP01/06161 



48 

mmmmmte 6 8 v > h ^y-mm^ntz pnp mvy^px* 

7 2&l>* h7>^XM30i^^ £«M*E Vcc 5 >f >fc&JftU 
Jg fc s • * * © ^ - * & h 7 > * * 7 3 © 3 1/ * * £ ffitfc 7 4 i: IE # 
Iql**© 7 5 ft^bT»«lUs Io s x5y*#«M£E 

5 Vcc > fcgifift* tlfc PNPS h 7 >^** 7 6 ©^-^tgii.i 

^tg^ls *^©h7>^^^0i^-^§iit§ o 

^LTs h7>^^^75(!)^-^^^ y?tiim®Wi 6 2Ci^f, 
10 ftfc b7>S?** 6 9©x* >^J;^I^7 9 S^ltg«b N h5> 
* * 7 60ni/^^J: h7>^^^ 2 2 © 3 u * * & ffitfi 8 0 £ 
ITiils h5>y^^7703l/ t? # t Y^yV7.$ 2 2 ©x ^ y. 

WTC ±IB© «fc a %«/£©*£%££§ 1-22 ©ifrff fc^TM 
20 ftu7kil?g£|n]& 2 fcov>T-l*-jRfl?}35i3;i/lf y y H fg 0 8& T* & D N 

titE vcc ^EPip-r s ts zvw&ft 7 0 c «$!?©.?• 

25 h7>^7^ 7 5 t^-Xlitfftl&^n, h7>^7 7 5i5 
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C £ £<fc t) h7>y^^7 3'ttt^lfti©3l/^S«iis 

2 J: K7>^X^7 B £ Y ? >i?X? 7 7 RV Y ? >i?Z# 7 8 fc: $g£ 
5 t^Ots -fiflfit h7^S?^^2 2(03 ry*«$fc 

*x a ©-e> zth\z&-3 < *.%tem<D'<-xm,%ii(D%&izft 

•e © j@ flb m M # & l& £ ti fc * © t ft % o 

^.+ -^*^<D^«fc#fciS»es&ffllEll& 3-3 ©*M#ff± I, fio N 

^^®i/ffl@gs 3 - 3 (Dmmm^^ (v : ?>i?z*7 6<D3ut?# s t 

15 ^yy?,* 7 7 ®u Utf) b7km%M®& 2 ft -a T 

1-*SI6iSS 1-2 3<fc-5fth7>^** l«*6fl!l-S=i;Hi s> yffi* 
H$gjg|£]& 2 .(cffXeirffliBie 3 - 3 *mmt%£5Mf&Ltzb<DT:$) 
20 oTfc*bft^o 

Its fflB^-r *- K 7 1 Vcc tfWiDSaxT^ft^ttJKT? 

7 0 ©^^-^*^f©scm*iieii-rs^©/fe©T-> £©#ij-e& h 5 

3-£ 13 KHtlgift'? 4 7'©?!^ MM 3 - 1#M3 - 
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m % mm t tz *k *isbj i± z tnz m%. z ti % % ©•?& & < , muji-y 
mmmtj 7°(D-mmmm%®ffi3 tmummmmmmmm* j rv-Mm 
mmmm® 3 - i #M3 - 3 fc£M£tfs*fc*g$eigsTfcoT 4>«ik 

5 & Vi 0 

fiPt>s i^5*;t.«02 8 fc^l"*!.^^ 1 - 2 4 i±, El 1 Iz^t 
2 9 fc^-f*il38Jg» 1 - 2 5 (±0 2 fca*1-*gfgig&fcEI 1 8 

ZtzZ, tlz «fc !) s ^^feijffitam^ 1 ofi*&».-&fcJtttLTzfcill6l& 

15 t^s. 

HEIt:^-r*ill81S« 1 - 2 6 J± N BSKEJ 5 iz X MW L fz zijv V y y 

MME Vcc7-T>J:h^>^^^2 9 ®^-^.i:©tfc$I 8 2 £ If A 
.&&g U t Z 5 -e -5 T* ft § o 
20 -5 fc*lfifc©zk&$6igS 1-26 ©J§£s HIE Vcc (D&\t 

#fc£ft 8 2CMlifef t-^i^^b7>^^^2 9 ©^-* £:© 

si*^ c wpfl?jfcg?itt^ c©.*ffit±«»«E vcc tm 

l^ttlJ:i5:^©t* K7>^7^ 2 9©^-*&l>*h^>^X#2 2© 
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5 Xfi^&gl: 2 8 §^bt^%^^$ti^0T"^^#-ttMSb7jc^ 
3*« 1-2 6 ©H#^tt£&lb£tf3 Z tftftUo 

C82 h^S 2 8 ©§*fg C28 h ©^Sib C82/C28 ti!) 
Hfc, t-T^MTKIlMSi©^-?^ J^T©<fc 5 & 1ft $ 2: 1" ft fcf & 

15 c tmnibomizmxi&Mztitzi&tii 8 5 turn, 8 e tommm^om 
m.^^\z%(D^-7, zmm, 1, it, ^-^i:gtifei:©p^t^fi8 7^ 

ZXsTs TkHSSj-? 8 4 ©flii?j ©«^ £§M 8 9 *ftLXmt&T% t 
20 «i3^^HJg§©tti±J^0 U TH&% Y^yvxt 8 3 <dzi u ? ? 

-m-ftnmv c c iz&mz ntz$&#i 9 0 ©^^«t zti^nmwi u m 

Hts §18 8 ^il7^ >&l>'^x^g 9 2 ^^btlttLfc^i: 
25 icj;!9^18 7 h§18 8 h £ t HI I, <gM 

8 7 t§I 8 8 h©^r^^M*^MHl^©A^§Mi:-r £> t&lz. 
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8 7 t&M 8 8 t(DmG*®&8 7 :^188 = 6 : 4 X oMti 

5 8 3 ©^-^titiit ZTkg&mwi? 8 4 ©Mfg-ta^jgicsoT 

ftx-.ffiift8 5 % 8 6 N 9 0s 9 1feR^t*A h7>S?7^8 3i»A 

r s * a t8£ £ *i .* © t- .& 6 o 

10 ±iB©«fc3 &**fifc©*il'$8Jg|H]l& 1 - 2- 7 ©iM^o^TTJBfcM 
Si5fc#&l&£*i£ £ i: t &*>©■? s fSVccJ:*BlIi?84J:Asy 

15 j y izmffi.$ntzMi£b&mm i^mt^ t\ *©is^ nv 

cc*^Elfc^-7lff*ili*l.ffi (jgifrMIO tlfel*OM 
©fc'©fcibJRbTx ^flffi©m^V c c **feM&W.ftgE.M£ LTfiJffl 

fc#oT7j< a ^^igiiim 1-27 ttissjBtt.-r^o 

& < &S<OTjB»m«E©«E»«B-ejfc.ofc«* 8 8 #£fl(f§*©-ffl$ i; 

fip-fex ±IBft#^.*©^ > h 7 8 3 <DW)ft 

. &<DWi%.0kftte&~3i\Ts zkHJHb^ 8 4 #{&l/^;i/©M<f -5£3gfe 

25 i, jlo, h ^ >.y** 8 3 &Ammmw}ttT ^©T- v 7jcg^smB& 1 
- 2 7i±, Ea«[fi-5*m**-&«*©*&©*fl : t"cjsiBtisij'*i 
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£© «fc a &7jcH$8ig|p|ji& 1 - 2 7 fcJu ±Jfib-ft«fc^fcft«f** 
5 ©-gPTfeS^M 8 8 £j@»l$0je»Sm©l!glfcfc^T^5©TfBJE 
.@K©jE»Rpi:^WNF..i:©BB-e6«$*©S'fbA»4i:* < JS8»y + > 

HTlts ±I3£SC 8 7 :g!88 = 6 : Ah IfelfilJilfei 

10 t>tiZ>&, nm 8 7 : §18 8 = 3:7 ~ 7 : 3 ©16 fflfg 7? $> n«Hffl 

b t g i§i © £®m tfi >p ft v> a ii^r t ft ti tz m i$m e> 

15 m 3 2 £>0 3 5 'fe^rKlfl!i©**JBJ6»-C fc&Vu 

ft? s HI 3 2-034 K:-^ ; r2kSIB&«ttiiiItk«JIItftftf6l«P.MI&«# 
1" 3 %©T-fe t)s 0 3 2 fcw'l-*-ft*ifi@K 1-28 EI 3 0 com&b 
M §18 9 £ pj^ggfjt^ 9 3 1" 3 i; & , ^HiStt^ 8 

4©ffe^©Jg^ 9 4 ^^LT^^MJilM^A^^^V c o £8 

20 it, It, 5fe©i*©4g?i:(il^SOUT^I^Ay M§19 5 

ei 3 3 fcjSf*a!8jfiiaBn - 2 9 #^3 0 ©sits&^it § 

#89 ©ftto t) t§I 9 6 ijSTkajgSd^ 8 4 ©ffe#©«^i fc8&£ ft 
S J;--5S* 9 6 iiRr*$**^ 9 3 i:©i£5!lliSS*gjKLfei:»fc: N 

25 * 9 6 qT 9 3 fc©«?jS4» J^tffiin; 9 4 * L T H *»IW«I 

itA**?.VcoS8*ifel::5.l:»«. 
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0 3 4 fcjj*r*'ft*igjatt i - 3 o &m 3 o <Db<D tm%%&&s § 

3 8 7 ©ftt) !9 fc^S 9 6 ft^HM^ 1 9 3 ©«©«^{|ij ft 
5 «fc-5 ^fi 9 6 i: qT^MJH^ 9 3 ^ © It ?0 0 S§ £ jgifi b it t£\z s § 

19 6 tasm^mm? 9 3 ^c^fp^cigSn; 9 4 £^bT|j§i«fiiij® 

0kft*±7& Lfc£#fc£-3&&£-r';h,«EI 3 1 ©#t$ £ HO *l © f & # ?# 

EI 3 5 M^-TTkH^igft 1-31 V&WLttZ tilts mmtmmt(D 
10 P^Ci£Ogi 9 5 tm-CDm.m 9 6 ©it 81 © £ $ Xftlfe b N li (3 
^ ^ y * Lfc PNP S b ^ * 9 7 ©^-* hft©iI?[J|o]l?& 

mi&b £H- (Dj&tn, 9 8 LtiH It, ^HiSIfr^ 8 4 ©-# 

o^^tmrntom^^m 8 7 i: f e t 9 9^©it?!]ii]i®£^bTFE 

15 T 9 9 © V-*${^#3g «fc o^^bs F E T 9 9 ©O-y- MB 

?k PNP ,i h7>^7^ 9.7©^-^i:«lS»tSJ:^irtl/fe-i:C 
5 fc 'fc 5 o ' ■ 

£©£ 5 &fllj£0*iHBlg|BlE&' 1-31 14 N iliEV c c&Ait& 
©^S 9 5 fc* fcT V> -Slffl/efct h ^ > ^ ^ 9 7 ©^- 

C tit <fc b F E T = 0 VTfe £©T? F E T 9 9 ©#S& 

£ © i: § F E T 9 9 ClfcfcJ;^ $I87>FE 

T 9-9 fc©fi50 IIOI&#ffi-f >K-^>^ttJBkftS»x £*it3 «fc b*"S 
25 4 #^Kb^>£W±J Ls ^©*§JH> 7j<llM[I|g& 1-31 
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^ yyxt 9 7 ©ifrff F E t 9 9 tfmwtzor, %(DiM.mm 

<D4 >b'-^*>^^F E T 9 9 O-f > fc?-^>X®#£fr{£T £ *i 

Its .^£3 MESS 3 - 1 h^>^;0£&fflb 
fe^^^ffl V^T*|gBJ§i^0J Lfe^*^0Jii^ tl^Rl^^tl^ ^©Tii 
& < s EI3 6s H3 7l:St«t^MOSFET b7>^X^*ffl^fct 
15 ©t^t^ifc^Vo 

BP s 0 3 6, El 3 7IAMO S Y 5 > V 7> $ Z -i y ? 1 t 

7kg&%m^l - 3 2 S H 3 7 ^^^IllK^t.-z^SOTK^^JIfl 1 - 3 
3 3o 

20 ^ L-tiS^$ai&ffl[n|g& 3 - 1 li, f ri/->>3>iPft^;i/M0 

SFET580h7>^^^5 8 ©^-^ ^m««E Vcc ^ > tgift 
t^-^§16 O^^bTlSS-r?) t& tffitri 6 1 ^^LtillE 
Vcc 7 > t L & 0 T & D s Y l"( > • V h 7 > S>* * 

2 2ifclih^>^7^ 8 30is v<!?l&in > 2 7, |fel±9 1 ti^Ji 

£©£•5 ft#ff£07j<llM£§ 1 - 3 2s 1-3 3T*feoT*lilE 
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5 LT&S&'^fc*lfifcfco^Tt±s £ © 0!l R £> i\ $| * till 9! Ifll 8S ^ 
,*##j||?CJ;otia.(li:j|ilf«*©.7»ftlifl'CtjWffl UffSo 

-5 o 
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m $ © is h 

IHS8# NPN ^^tliE Vcc => A y t tulBffiS^ffij^© 

5 -SS©^.tJi^iD]^i^ ts luiBfl:M«E Vcc ytmtz NPN s 

>^**©^-* £©(I0fcgft£#A&il U£«$T"& 15 s «M®EE 
Vcc^A^m^B#^ByfBNPN^ h 7 > 3> X * £ ^ b T HulSMflE Vcc 

mes^n-© npn m h ^yvxtttmnmrn. v cc ^ ytrntdKmrn 
m*<D-m®mizm7)famm L^ huibii-© npn m h ^ >^**©^ 
-^u? v*. torMizmtfh^mxmm^s mmnmms. vcc^jyt 

iiufBfg — ONPNi h 7 >^*^©^ — * ^©^tlg-® NPNSJ h 7 > 
15 * £JlI£lnHi^ L> lilff Vcc ^ j y tU%-(D NPN ^ h 7 > 

i>**©^-* i:©p^t^a^if x&mctcffimz»& <9 S hie v cc 

&Xf£FJr£l«iiuiSiS-© NPN m h 7 >$>***^LTtir«*«i*EE 

20 3. Etit?t n<iia»ks ftmm®mm®zm%., mm&mmm 
@gg# pnp m h 7>y^^§tiiE vcc 7 ^ > tmmEmm.m^cD 
-^comizm^^mm t> ^m^iuiB pnp t h7>^^f©^-^c 

tilff Vcc &A^F/r£Mfyt3 PNP i ^7>^^^ £tf-LXfuIS^ 

25 its vcc 5 ^ yfr f,Eti ij^t itffl^ji^Ep m tz> z t %m 



WO 02/07302 



PCT/JP01/06161 



58 

4, EEmmm^t, mmm&ts mmmmmmi'Q-mizmmmE v cc 
& x m t m m © v ^ * © n. m & m % m e % ep m r s & © ^ m u m m m ss 
t *ffi%., WLmmfemmm&ftmmmw. v cc ®±%±. d se ta^^s 

KttE Vcc ©EPiOH^B$^i)^m^B#P^®ELTffll^ll^bs buIBM 
5 HE Vcc©3i*>± D^ttJ; t) *)tll^^3A*»±!9^tt$W tfejgltllSMffi 

.5. &mum^t\ mm.mm.ts mmKmrnm^o-m^mmmR v cc 
& a & t m s © i/ ^ ; i/ © & it/ ^ m m m jee § ep ad -r s a © ^ si ^ is m m ies 

10 y /W T*|I]g§ffl©#E[II!8£ £M£fc$©T*& 

^^ElIISS©^EI:b(3*^§^^iifeSjffilp||^©Sj^Pi^^^ 3; yyoy 

Msm^Mt ;i fcfc«fc 19, mmmmmm v cc ©a^± id #44 & t> * 

15 6 . EMSfr^^ MESSRS fuISEm«^©-«fc€$imE Vcc 

& a ^ t Rff § © v ; u o m m m *i ffl m e & ep 1- s & © ^ m m m « 0 m 
t zffiZ-,m-Mm&Mmm$&&m~(D pnp ^ F5>y^^7^ ^ ^ ^ 

' fiE* *f F7>^^^©^-XJ: MUMEE Vcc 5 > t ©13 jg — 

©^ft^s «ift£©li3t;:Si-©&tt£^s E*fS^©£5 

20 vcc ? 4 > tomizmm pnp if7>^^^d 

x $ y * ^Jl^lRlfcJf Ag?.lro bfefllfiJS-efe t) s lltE Vcc © 
4^±DlEi:i^iSlE Vcc©Epjp^^B$^*^m^O#P^@MU 
Tl&^m&U luIB«#«E Vcc.©i:*>± D ^ 14 ct ») 4>3&«fei^± t) 

25 7. BE «.ifi *i « El & i: s ffffBESiSi?^©-^ fc i® iff Vcc 
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■b*tt%.,mi5immit>%®&&%-<D pnpm ^>^n^^^ 
v 7 yv^z (D^-zt mm9,E vcc ^ w > t(Dmiz%- 

^;u-7-i:«^SflE Vcc 5^ >fc©Hlfct&fB PNP S h^>^**©n 
5 • x$ y ^*JU*iat:#A««liLfc«lri£t?ft fufBSg-CD&fi 

^ >^©«SE«FKS*Jfflibs HafB««i«£E Vcc oi -fe ± b 4$tt <k D % A 

io 8. frmmm^b, mmm&t. mf&mmmm^o-m^nmmE v cc 

y ^©m^«JBEt*^# ON ■ OFF ®m$h%m-(D h5>>V**Z 
15 ??4iifc*0 , c* b> R#E@B&©#E]tfc:a , 3SRlBj£jlS«rE 

EE Vcc©3Lt>± t> #14^ D fei&ttfti.-fe Jt b bfcjg»<E3ifflf| 

9. Em^Kf^iis fllfllBie^N lul3EmMiii^©-«(3m?®SE Vcc 

t%ffiLmismmwi%®&ifim-<D pnp^ h ^ v ?b, 

m pnp s^7 >^*#©^-* i:iitE vcc > bcom^m-(D 

;i/-7ttllffi Vcc =?4 > bomizmB PNP 

25 • y * A^i^bs BUta PNP Ih7>^^^X-f 

y.^©fti*«Efca^.$ on • off mm^ti^m=.o t ? 
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E Vcc 0 5aH»R^3tP6Bf^RfHIS3EUT»ffHI*&bs Ml3M«E 
Vcc ©if6±b«ftt«fc b *S<l*iit'6±D^tt**CfcjB»ffiJtffl«ff 

5 i o . ffs^s&^a, mmmmt, mmEmmwi^o-mizmmmz v cc 

k*HAxR»J6jB»ffl®B3&»HI-0 PNPM h 7 >>>'^^^^ >y^h, 
yfffl >^x^o^-XhiiiE Vcc 5-4 >'fc©lHC»— 

io i;v-rj:tiiE Vcc .7* >fc©HfcfffB pnp g h 

$ • x$ y * £Ji£lR]t# A3£Mbs hu IB h 5 4 y *■© 

tHA*Efcat3 § ON • OFF M^tlSi-© h 7 >f 

§e.flEJse«!ffiiBi«s©«i^iB*&^-< s > yommmmzmmLs mmm 
ffl«E ^ai.^f a c t*f*«t-r«»Eftistfi»« 

1 1 . ZmifeM^t, mmm&b, ffiffi£E1tffittT-©-tffc*SMtff Vcc 
ifcA&fcflrg© U^;i/©jeftfE5ifflflE%9iJPt 5»©^E3Se»ffl|gK 
fc£ffi*N®«»jlil&fflls]8&#ll--© PNPS h7>y^^^>f 5/ft s 
20 l^^fyfl h 7 > ^ o^-x J: Sl^E Vcc 7 -f > hO.FI 1 1- 

£;i/-:7i:«8i*E Vcc >fc©IBfc|irffl PNP S h^>^x*©n 
. y * £JI#|q]l3#A&i^ bfcfltfiR-efc ^ tllEVccO 

#*>± t)iEci^^tisE vcc©suoii^p#^^ ^m^mmmrn t 

25 THj^ll^bs HufBm^mE Vcc ©:£ *>± b ^44 J; t) feJfcfc&&"&_tb 

«f*t* # Ltz.mm<s.mmmz^mij-r % nuta pnp m.b 
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y V 7 # © A- 7 t jgife t © m fc Wi PNP iF7>^^^0 ONift^ 

■< x > yt&ummmk onhj^-ts Y : ?yy7* 74 v3-*mxitb 

1 2 . Rmmm^ts mmm^t, mms.m^m^(D-m^mmmK v cc 

t *ffiz.sm-Mmfem%®&tfm-<z) pnpm v^yyxzx j y?t, 
j v % h 5 y a 7 # <d * tmnms. vc C 7^>h©p B it^- 

tmUMS. Vcc > i: cd ^ 13 fff f 3 PNP Sh7>y^^®3 

^ >^©iiMi$iia£$ij$p u fafamMffl;^ vcc ©ii^± D^pttcfc d 
it^±*»±t)#tt^w tfe®aj{SM^l;ff^tti*-r^ £©-?& t)s Iff IB 
PNPI h:?>^;**©^-* ^^©P^icgi PNP Mb^y^7^(D 

15 on m<**4 ^ >^^«${Si5jB$^(; on i&f^-r^ h 7 y¥7$ 74 

1 3 .Eiii?J:, ii^ilfll^i:, fyfBESIII&^©-« fc Vcc 
& A ^ Br S © U ^ J 1/ © 5B S& IS Si ffi « J3E § EP in t £ & © S j& ®& ffl 13 fi§ 

. h &ffi£xttft£j@flir;8iBlj&#$--0 pnp s b^yitxfxj v^bs 
20 ^ pnp M V ? y v x # (D t - 7 b liliff Vcc 7 ^ y t © fc m - © 

^-7felitE Vcc ^ -i y ^©P^JC Huf3 PNP IF7>^^ODb 
• y * S«£-|q|fc#ASttftU MI3 PNP IF7>^7^7-f 

'y ^©tts^mjEt^^t on ■ off Mutism-© h7>$>**;*-r 
25 y^£tfHx^ vcc ©SL-fe± D*jEfcafe-3*-*iis«E vcc ©wjn 



WO 02/07302 



PCT/JP01/06161 



62 

© T* & D s hu 13 PNP ^ h 7 > X 9 CD ^ - * b &lfc © H fc & PNP g 
5 1 4-.-E*fei6 ; ?i:s tWIBE«iS»?iO-Jifc:«tl«E Vcc 

fc*«itNttiKa3B»ffliiiev».— o PNP-s >s>**;*4 ^-jis 

s£*^ yfi h^>^^^cD^-^ b tliE Vcc ? 4 > tcomizm- 

©&*■&> i^-7ti«t0Pit^z0§i^*^ &m%m.m<Dm 
io mjv-ytmmmE vcc ^ >^©BatsirfB-PNP s k-7>*;^^<od 

§ ON - OFF Wfll 3*1 h7>^^7>f 

tuot-^^ lulB PNP 11^7>^x^©^-^ fcttttholBlfctt 
PNPM h7>^^^0 ONft^^W 5 >^i:(5iS|5jBtSSt ONftf^-TS- 
h 7 > V 7 % 7 -i v f- %1Sa %.tc l &(D~C%>&Z.b & bTZ £E H il o 

1 5 . Emmm^tsmmmmts mm&mmm^v-mizmmnK v cc 

bZMZ., ttffi&jeil/gislBp h 7 >V7#7'{ v 3-bs M h 5 yV7 
tt«-E@e^««ta6tAi:*6fi84»?!Ilili»*illitx ^ ii ?0 0 © B# £ 
25 IlirflBttffittE Vcc (Dm. % ± t) «fc t) « fcttfc'A % ± b *8 
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i 6. Rmmm^t, %mmv7>yz*t, m&m.mm®®t*ffiz 

x vmmmuH h ? yy* ton u ? fmffiftmmvmt-zi&Ttz z 
i .7 . mmmn^t, y^yy^tt^ mmmm 
io mmmmmmizx^x mum e v cc © » Aft * & m s oro« w- a& e x * 

i 8 . Emmm^ts &mm h^ypz? t, mmmm b^yvz?® 

K^E Vcc.CD&Aft* &3f5©B«fc}- huIBx =■ y # j£ ffi® 11 #Rg 
t§it$CJ:D> ^ix * y ^^^.©PISSHO^ > 
#ls&iBE«*6i6»©jeimil8**glB&b-fc d ^^aiit^ffl^i^o 

19. Emum^ts h ? ts ummm v^yv^^o 

ESS© ON - OPFftff *«W»r*C tCi D> iiiE Vcc O »' Aft* 
.25 ISoSSjlig©^ > K-^>X*«^**«rBBE«l8IB»©jBttR?HI*fiHlb 
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2 o. Emmn=f-ts t, vzyvx*® 

x ^ y * jst*^ Aiiis §£;w * *-f&i an in «&#& = © h -5 

£«x. £ ii£0h7>^^^O^-^ ttllE Vcc 7^ > 

J:§§i§^iTi^ts me.® h ? > v z # on V ? # tmmmz 

Vcc 7^ > i:$^a-r 3 h&Jc N bHSUIH© h7>j?7^0ai/^}: 
10 fulBSI-© h 5 *©-<-;* k*ffiK4^bT».ttf* «fcS*fi&U 

ItfiB^a©^-^ — ^m^ta^V^TMIB^^ ON • OFFi/f^ 

^MtSCtfcJ: tK iiiE Vcc ©SA*j&»&ffiS©Mj!*tt-1iriBx 
5 y *&ffi©Wttllie£&*fcU ^x* y ^^©M^©^ >tf-^> 

* § tt4> * *friBff mftumvm m m m * mm t & z t * 1 1 % jee 

15 IB $5 111 o 

20 n© h 7 > i? x $ (D zi }; ? $ tmtzmum F7>^^iv^J:5 

25 x#(D=iu?# trnmmm v cc ^ j > t^iiti. tftt, mib^h© 

h7>yx^3l/^^ hMIB^-© h7>^X^©^-x ^ffiini^ 
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4 y^HISSO ON - OFF»f^*ft9flf*'i fcfc «fc Dx 1I1E Vcc©& 

s m© -mm m © > k - ^ > * * m'p * *«r ibbe mniss© &tt b$ us & 
2 2 . zmum^t, v t, nmmm%mtzti£z. 

fc£E«»JB#-C* &ffi&jjsabft Vcc 8? 

*mtt&JtiD£*s * ship 1-3.;: . t * ^ eesjssj? *®mmM# 

lirfBlS3ijei&fflIalKfc:J;affiI®d J ^±-rSii:t:.«fct)BSrffi|gJSffl 

& *&fabs&mmm%®&t *mz. tc&mmm^x$> ^ihe v cc 
oaA*&.mR©jiB«^S!iiB*ajS»ffliatt*»tiriaitz:© h ^ 

cd 3 \/ & p MtiLftfoW %> £ 5 ffl'MT % Z-tlz£\), MtdmMR Y=y y.V 

24. zmuwi? t&m% 1 5 > v z * t, v^yy-xtt-h 

25 8&ffl|lS§.#* 'f y SK* f * *-|Htt#«*mjE Vcc ©&A 
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mme vcc ? 4 > tm^%m.m v ? > vz? ou u * t tzitmmmE 

Vcc =? 4 y ^fufBfg-© Y =7 yp* # 03 vt> $ t ^iSlT fgiBISig 

ffl o h ? y v $ (D 3 v >? * ma * & u % j; a mm t % a t t% m m% 
2 5 . EEmum^tms.m h ^ >vz* &mm.m v yyvz* t% 

tzttm®m.iznffi&?- j r-y$tiz>v& iz%£ Ltz?*- v mmt&'S v> 

HtSiE Vcc 7 -f >£fuiS2g|g/i? h7>^J**©nl^*|;fcfcj:® 
«*.JBE Vcc 5 ^ > ItiiB^-© h ^ > * on U £ LTfu 

mB%Mm Y^yy^ZVziV Z ^ m^©t|iQ £ ituiBJBE*^®^ 

#^M1-3©T%j£im«sM$§£ft& £ i: *^^h1-aj£«^«Ho 

2 6 . mmum^tmrnm h * > vt, z mmmm v ? * t * 
20 ^^®irbt, mmmmmmmt*ffiz.tz.E.mm&^'c$> tK tuis^fe 

S§# PNP §y h7>y^^(Dx* y ^^tllE Vcc >t:git, 
lufB PNP ja h 7 >y^^3i/^ ^lufB^Mffi Y v yV7>$ ®uv 

99 *tz\±mmm-(D h 7 3 u ? 9 izmmt % xommistz 

ftlB PNP m h y > 9 O^-* U IIE(D h7>yx^O 
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4 yj-mw\£\ffitfmnmi£ vcc©&Afr £F;fg©^£i:m§3£*tm^ 
5 oNif^tscttj;^ v 3-\£\m*jn,Tmmmm v cc 

> tufBfgjSfl! h^>^^^©^ 1/ £ fc&SMSE Vcc ^ -Y > 
*:iiuf3lg-© h7>^^^©^v^^ ££gi^LTfusB&|gffi© h 5 > 

Fiitsizoi 7>i;7n, 5 Vy* *©n u 

15 m & PNP Ih5>S?^^<Dx5 ^liliff Vcc 5 4 >tgit, 

tuiB pnp y*jxt> ®u \,>7 *? *mz%mm h.5 >^X*©-r \y 

Z $ &tz fctHulBlg-© h5>¥X# (Dp \y $ $ CgltS ct a L 
& ©T*& b s buIB* -f v ?-fflW®1&W1&=.<D h7>S?^^(03b^^ 
SufB PNP 1^7 >.j?^^©^-^l:g«Lx K» = ©>7>^^^© 
20 ^-*'fc*««jEE Vcc 54 yJi^gi^lTlilv ffifBf&.H® h' 7 

>i>*$ ®o is ? t.tmmm&vcc t*&m*frLTmmbs 

BufByW ^?-ftlfJ)|El&#*£ftE Vcc©^A^e>m^©P^^(tfil3^ft 

25 y ON £ £ fc <fc b N i^^ "^HIKSS^lTlll 

E Vcc > fcMfBSMEJf h7>^7^03 l/^^$fcli«ltE Vcc 
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v 5 y v x # © n v >? z m#L* & if s .J: 5 mmt s c t r% iu B%mm 

5 2 8. RMH&m^ts fl^ffl h7>^7^i^ Mtgffl b > ^ * * © 
^ffiSI/^^SK^ fij£je«iJ3lfilE&i:&fli;tfcE«36i6 
stfe t) s Em vcc ©&Amfr ^^©F^dW- 

iiufBx =• «y *J£in;©M$!ralI3©^ > < s Mo N fulBnl/^ 

io **©□ ^ m^^tijp u tufBE«$!M§§©&imiia#&iS£tu 
t s z. tic & t> mmmmm \>?>vz9<dzi u^^mm^ms©Mttr 

2 9 . Still? %MJ% h 7 hs ^^^ffl h ? >VZ&(D 

15 x 5 y ^umts mmmMH h^y^x* tt)x^-]*mffi.Tz>m-cD 

®HS'i:&0t.AfcE«l&g»-Ci& tK 8ffi£jgttJ3!o]&#«ffi*E Vcc© 
SAtiP £>F/fg©lgfcfriiui3x = y *&Jrb©ffiM©>f > £-^>* £ 
.<£ < s JLo N HufB=i I/'* *MJ^©m&£Ttf 3 J; z. t CJ: 

3 0. embi?^ fgjg/B YyyvTst ts m%um h 5 >^**© 

S-CfciK gEffi»jg»jfflla]l&#/|>& < fct 20©*^ y ^ [s] E§ £ flit * fc 
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Buta^i v * #&,w,<Dwmm*&mL, mib^ i/^*&*n,p^©«&£Tif 

iliDU lul3ES%fS^©^SjB#P^^^^^tix fu IB F3r §©(«#« 

h ^ > y * # ^ ^ «^ &m s ©fi £ T-fgT r % z t z ^m. t 
io 3 1 . &mmwj^t> ^>^n> Y^yvxtKo 

15 Vcc ©^A^^ ?>mg©P^^^HUlBx * y ^ffitrt©MCP^^^i^-r £ 21 
k C ct i3 ^x $ y #mift(Dffi1iM?3®J > < b N J&o s M 

e*-f f ^(eIK©flfe^^Mf33 U ^ *&m©MM£ig^ llliE 
Vcc ©&A^fr £F;fg©P H 1£ttfufB^ S: y ^ ffiini© W^P^ © > K— ^ 
. >*£{g<s io, lulBn u ^ *&#bP^©mte£Tt:f 3 J; a §iJIU1-^. Z 
20 hfcj;i9s lufB^igffl h v ^©nl/ ^ ^ttM^HiO Ls fufBEfl 

©n 1/ ^7 #m^#pJr g©fi3;-?M£Tir & i h 3ESI#SigS§o 

32 . Emw.m^ts mnm y^yvxt t, mmmm h 5- 
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fciK "3 ^TfTE*>f HIS® ON - OFF Wlft&MM* 3 

<dt'& b , itfiB^ w v j-m&v-'Dtt'mmmm v cc ©&a&2> bmw® 

4 <t -5 f&ianf a £ £ {3 j; »3 s MiB^^ffi t«7>i;^^03i/ 
iffl^7>^7^DH * mm ttpR s ©ffi * TfiT t * c i: k 

f.SEmS&tBSo 

33. E«S®J^^s Mffl^>^n> ilgifflh7>^^^0 

©;W y*-|II8&£fg;ifcfc©T?& ^ fyf3;W «y ^-ffiflipfttf^SftiW 
£fc&©T* & Sftf #7*- * - s> * ti 3 l^fc^^-r « 5F- 

■v -^litfcas -5^.T tulB^ -Y y t^HIJS© ON • OFF S&flsfcfHflUf £ * 
20 ©7?* tJ s HUHS^ y 9-®&<D-"OlfinMKEE Vcc 0«!A&J&> &flfrg0 

lulB^ 1/ * .^SHt0Pi*BK*S<S liliffi Vcc©&A^fr & W5©M 
fdttfulBx 5 s> ^ffim©P*P^©^ > £f£ < N lo, «rlffn 

>.y^^ 03 \y ? tmmtfmm u MtBi£«i8£S0jig»iii#iia#fo»3 
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Hs m mm s © ft'n # l & % n u m ga« ^® » e @ $ t jt s $j$p # 

^ffiTf-*£fc*ft«fc-r*E«f&ifiSo 

. 34. Esjgsfr^^ mmHh5>>i?x$t, mmM%h7>vzf>(D 

b 7 ^mXU%-<0 Y ? 7$ Z $ • x "* y * Hfc h& 

10 SI h 5 > y ^ ^ * « it s ft" PNP Sh7>y^<pi'^S||«E 
Vcc 7^ Xci^U It^ ituIBPNPM U?*£irB 

fcWIB^>f ■y>(W»iatttf»H'0 h 5 >i?x<!? *Mz.Z> t#lZs $&W>=. 

15 -7fcii^l N MfB^H© h 9 ^©u u ^ * £fufB PNP M b 5 

>^7^©^-^i:iib N Mfcfu.fBiiH© h 5 

mse vcc 5^ > fcfct&B£«*rt\Lx fc&t^ 
^faig^©^ Ft^bt*«t*i;5iiSbfc*©-eft d, mm 

20 £f§£-t3 + — y««lfcl6^^TSfria^^ y ^HlfiS© ON - OFF ®; ft 
fcf&lfflU Iff IB x =• y *ffift0Mttm > &$'tt'f 3 d «fc .O-Rx * >y * 

^©mm©^ &<e< t s "ja.o N srB;w y^niES©^ 

25 ^iiinL. irSES3&.ifiS©5et&l$ffl#*Sffc£ tlx of Bffig © «f SI # 
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3 5 . zmum^t, h 7 ^ N u%m.% v^yvmp® 
5 Y7>t?7.tts mm-® y ? *? onu MMfemm 

ln\V&t £i§£ tzEM%m%s!:& D s f/IB^ y ^H18&©-o#g§ = © h 

IBx* y *i£#i;£J? A&ffibfc fcotffc tK-ffe£©;W y^SSStf PNP 
Ih7>^^^iiv ^ PNP i^7>^x^fflivj/ ^^ttltE 
10 Vcc^-f >Cgil, Its luIBPNPM h 5 >5> d 1/^ * fcHufB 

fg-© h5> *>**©:: l/^^t|it§i5I^lfe^t^ D N H 

— * £g% Us luIB^eg© h ^ > ^ ©3 1/ £ £ & hu IB PNP ^^7 
15 >s;^^©^-^fcgi^L\ M^HalB^H© h 7 >S>;**©^-* tM 

i«E vcc 7 > t ««rtB_$s%^ utiit a ^c, a^-* 

ysfamffi.®?^ K£^bT&&t-£ <fc 5*lfiRbfc*>©Tifc tK M 
*JE Vcc © » * 6 m5 © IB « W- fr ES* fc - ^ - y ^ ti * IS 

t»4t5^ * — t3V^T BufB^.'C y 2-0B&© ON • OFF ®jf^ 

20 £ftj$|lbs iff 13 x * y ^SStaoPijglg * £ fc J; t) ^x ^ y * 

®tni©MSg^©^ > < bs HufB* 4 v f-Hli^©^ 

##iul33 U £ *}gin;©i«|ia£jgi^ bs tatBri !✓ * *asftJB©«ttS 
■Ttf* .fcSfBHWrs £ fcC«t tK julB^^ffl h7>y^^D|/^t 
'*#*iBU iri3E**B&#©jeimiB#£»£;h,s Hu K3f g©B#IB# 
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3 6 . Emum?t, %um y ? yvx* Y^yv**® 

St?ftt)x 81^j(§i&ffllHlK&#'J>.& < t * 2 o©>w y ^UlESi:, 
5 yf-f&J#lilB&fc&il*fcfc.0T?fe>K buBS* -f y ^lUSS© — o - CD 
h ? > %ffiZm%~(D b ? <dzi u ? ? • x. *y ? mizm 

13^ ^ **Sfcffc*#A!g.l*Lfc * ®-e$> D > -f y PNP 

SF7>y^^iAs m pnp s^>yx^i?^ ^ *smi:e 

Vcc5^ >tgil, ICs lufBPNPM Y 7 y V 7,* <6u\s >? $ ItmU 
10 %UR Y ? y V * tKDi V Z 9 Cgils luI3 PNP jg h 7 CD. 

15 pnps >^7$©^-7i:giu HfciHB» = <z) Y^yv^^o 
* •?>■ tiSE vcc ©ftAftipfe^fsoiacwirffis-Mfcmffl**^^- 

20 ON-OFF ttftSftfftlu l&Bx's y^»ift©PU||||Bft»||f «£i:fe 

■ffitftH©«te*Ttf a .<t a mm? & z tiz& *) s mmmmrn h^yvz 
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37. mmmn^ts v ? >vx & v^yvx^o 

y ^ffitfifc, 15 SB #6 IS JB h7>i^^^i:*^3- FgitSi-© 

7 >^** HHO h7>J?7^©31/^^.I».^||tSiI 

I3x* y *ffi$fi£JipA3g$BUfc *>©-£& Ds M©*-f y*-'IHtt#. PNP 

i^7>^x^ ^ pnp Sh7>i;^^i5 * **m«je 

Vcc 5 -f > t &$g Ultv fufB PNP m.Y y y V X * on U ? $ & gjga 

fcBufB*f y *-£ff|l|Bltttf£e9© h 7 >i;^nfii5i:#l:s 

-X tg|lU N 1513110© h7>i?^^03H * * HfffB PNP M h 5 

>y7^<D^-7tiit N 1513 pnp my ? (D^-ztmm 
15 see vcc > t%i&m*fr\sTmmL, m^mm^m® h7>vz# 
(D^-x tmmmE v cc >t%m&&**ftLT&tiLtzt#iZs 

-ns s * ««Efc-ai^v>T tufa* * ^hbs© 

20 ON • OFF SHf SffilflPU BtisBx' y * «tft©ifl*l» cfc fc; 
<< y ^0S§©fte^* J luf3 3 U'**»ifi0M*ftliB&-jg«6U buIB^ 1/ * * 
*©:□ 1/ * ^sm^JSJD TiuiaES3gi6&©feSmiia#£*i£fts m 
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38. mnmwjfts.Kmmhv^vztts m%mm t ? <d 

v f III SS # PNP S^V^nii 8 PNP Sh7>^^©i^ 
y^^IilE Vcc 3 ^fc&ffiU MfB PNP lh7>i?^^. 

10 ©n b * * SliTiBSgiSffl K-7 >*;.7^(03 buIB PNP 

M r ^ >^**©^-* 'fc«««BE Vcc 7^ > iSfiJ/iS^ lt^t 
a.«fc"5«J$bfcfc©T*fc!K HttuIBX-i -y >f&l«J®te#8 = © h 5 > 

y ^ ^ * * t * t »* = © + 7 > ^ ^ ^ o x ^ y ^ * ats * ^ t 

15 ©3 W£#£tufB PNP ^ > ^ >^* *©^-* tc&^U HCKTSB* 

h© h 5 ypz* (D^-z tmmmE v cc 5 4 > £ surregnstf-L-c 

et Sflf/iELfc'fc ©T& i)> tliff Vcc ©JKAftfrfemfiOW^W-Mia 
^ V - .^ * » C -r * f - ^ - *^ ^ T «f IB 

20 y^UBO ON • OFFtt'ft Sifll, Mffix S y * »ifi©jaii«IIHI£ 

«»f S c J: fc «fc ^ y 9&tK®tiWfo<D4 U 

10, BuiB^-r ry^-iaBi0flb"*tfi!H3=i i/^.^ffiis©p*ffl*g?ttb.> 
«ri3u i/^^tsiftiiii©«(ft*Ttf s«fc oumtzz. hia^ ffiaifejs 
f ^>y^®3 ^^mawt^ u'ttro£Ett&j»<z>&ftftiiii# 
25 'fitt^'tix uroms©i^.ia-^ifi5flbfc^7?i±HuroiS3ite»ffligKfc«fcs 

$9191 ihf § d h fc X D fulBMffl. h7^^^nH 
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5 |5|8&fc£fli*.fcBE*3BiI«-C& fliffB*-f yfUKO-oASiHtS h 

IB^Sffi $?**©:£$ y*fc8$Ufcfc©Tfc!K'ffe#©X<<y 

3=- 0 & # PNP ll>7>'^niL t£ PNP S h 9 > V 7, $ © x * «y 
^^illE Vcc >Ciil v IC> itufB PNP Sh7>y^^O 
10 u b £ # £tuf3ili-© 1>7>^X^3H^ fc&l&'r S «fc *> tttrt L 

IB PNP Ih7>y7^0^-7l:gits lu IB PNP Mb^>^**© 
15 i: lilffi Vcc =y 4 y t *&tft%-fr LtiiU. Mfc&iiafgEH© 

h ^ >y**©^-* fc*MJBE Vcc 7^ > k*fffB$«*^LTigite 

$f$Lfc&©T*& ^ m^mff vccofi:x^^&m®-oBa«w-iiriB«* 
t «iw # + - $>s n § -r % =$■ * - i> mm a * -3 w x tufa* w 
20 y^iutto on • oPF»ffftiwaiibs HuiBx * y # js^onw us § 

HUlBX-r y f-0"tt©ft»*»|jfffi=» l/**ftJfi©WttMS.»*6Ls lif 
IBn 1/ * ^SStftH©*tt*Tfcf 5 J: 5 MWi~ 2> zl & \) ^ tuIB^^ffl 

>7>y^^03i/ ^ ^«^* s ±iip bs ttiraE«s^#©jei!ri$n'#& 

25 «g£*u .MIBIffS©l$N^8»U^ftTti1lirGiEfti&ttffi|§lttK:^«IM 
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4 0. mmum^ts mum h> >vx*t, ^m&mmm&tzffiz. 

feEl^ISt feOs m tm & &W) m®$& ft* MM ME. Vcc texmpftWcD 

*flt*fcJE«l6JSS:ca »K «*«EE VccBJiHl»flr5©ll!l;£W\ iiufBIg 
10 £ = Offi££tt'ffllBlft;!Pftrfl8&&ffl h ^ l/^^«m^iiiP 

*mz.tz&mmmm-z& \> > iff3isajea&/BiHig&#;w * rmmzmz. 

$1SJ£ Vcc %%Mfem%nBb LTfufBEttM^fcEPAfl U buSB^ — 
20 tgSf 0 

43. eiii?^ mmm h ? >vz* mmm% h^yitz* t 

tiZZ2~- FliLfeA^ 7,7ffl h7>^^^ fc.&4BA feffi MISS fcS$- 
<^Ts SuIBa* y 7 ym h 5 > 9 — 7n fc«$i*jE Vcc v <i > i: £ 
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ft 7 ^ 7 U - i/ s > mP ? * * )V F E T % X j v £ L tc X J v ? 

Ufefttflffffi** y ^lslfi&# OFF ftft r§ H £*®®.£t%Em%M 
45. l£m»-?^ SgiSffi ttfclBfl h ? > S>** © 

10 ^r-f 71/-->3 >SPf t^JVF E T©^-7^tfilE Vcc ^ -f > 

;i/F e T©y- h so, k w > • v-xng^fife^i^ h 

15 If SB 5 s 4 7" 1/ — 2/ s >SPf t^il/F E T ^tliEgAtOflO^ 
EE 1* ON IIHv HEX 5; ? *&ft© ffii gin Sgflftr* £ £ £.t> ftf 
f3ffm^iJ-?^©^SIJ«^^^«)s Hfc> HfffBf!frg©l$IH#lliiiLfc& 

ctuiB^-r * ^hjs&# off m^-t^z. t %i%WLtT%B.m§%Mmo 
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